Effect of N-ethylmaleimide on leucine transport in the Chang liver cell. II. Effect on the kinetics of Na+-independent transport.
The Na+-independent leucine transport system is resolved into two components by their different affinity (Km about 44 microM and 8.0 mM) for leucine in the Chang liver cell. Treatment of the cells with N-ethylmaleimide (1 mM) specifically stimulates the high-affinity component of the Na+-independent system by greatly increasing its Vmax value, whereas the Vmax value of the low-affinity component is markedly lowered. The stimulatory effect of N-ethylmaleimide on leucine transport is reduced by prior treatment of the cells with 2,4-dinitrophenol, but this phenomenon seems to be irrelevant to the ATP-depleting action of the uncoupler. The treatment with 2,4-dinitrophenol has been found not to be inhibitory on the subsequent Na+-independent leucine uptake itself. Treatment with dibucaine, a phospholipid-interacting drug, also reduces to varying degrees (depending on its concentration) the stimulatory effect of N-ethylmaleimide on the subsequent leucine uptake, although pretreatment with dibucaine can stimulate the Na+-independent leucine uptake itself. We conclude that the stimulatory effect of N-ethylmaleimide on leucine transport is not correlated with the energy level of cell, but involves the perturbation of the membrane bilayer structures.